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We, A- & R. Scott Limited, a British 
Company of West Mills, Colinton, Edinbui^, 
do hereby declare the invention, for which 
•wc piay diat a patent may be grani?ed to us, 

5 and the method by which it is to be per- 
formed, to be particularly described in and 
by ihe following statement: — 

This invention is concent with in^nove- 
ments in or relating to the production of 

10 sodium diloride haviqg a low tendency to 
^^ng In moist atmosphere. 

When ciystalline podium chloride is stored 
in contact with air, it is generally found that 
the <iystals agglomerate or cake and, where 

15 this condition is undesirable, the caked salt 
has to be subjected to a further processir^. 
This tendency to caking is more pronounced 
in humid atmospheres and may alao be 
affected by temperaturei pressure and storage 

20 time. 

Caking is generally recognised as depending 
laigely on the crystalline nature of lie salt, 
since an increase in the size and unifoimity 
of the grains is found to reduce the tendency 

25 and cubic salt foimed by crystallisation from 
deep solutions has notably more tendency to 
cake than, for example pan salt which is 
foimed on the brine surface. 

We have found that the tendency of cobic- 

30 ally crystalline sodium chloride to cakii^ may 
be reduced in particular advantageous manner 
if certain ir<m complexes are added to the 
solid ctystaUine sah. 

According to the present invention, there- 

35 fore, we- provide a process for redudng the 
caking tendency of crystalline sodium 
chloride in which there is added to cubically 
crystalline sodium chloride one or more com- 
plex compounds of iron in which the iron is 

40 complexed by bonding through an oxygen 
atom or atoms with an aliphatic omipound 
having 3 to 6 carbon atoms and containing 



two or more carboxyl groups together wiA 
one or more hydroxyl groups. 

Tartaric acid citric add and gluconic acid 
are preferred examples of complex foxaiing 
compounds. Compl^ compouncjb of iron are 
generally in the form of an iron atom bonded 
to six. functions although two or more func- 
tions may be si^Med by single molecules e.g. 
citric aad etc. Where the number of addict 
for example carboxylic, functions is in excess 
of the valency of the iron, the esoess, in 
neutral compounds, is neutralised by a basic 
atom or molecule such as an alkali or alkaline 
earth metal atom or, preferably, an anunonium 
radicaL Thus, for example, where the iron is 
in the trivalent state, as is prrferred, and six 
carboxyl groups are bonded to tiie iron .atom, 
three monovsdent cation^ or an appropriate 
number (rf caticms of other valendes vnH be 
present. Examples of preferred cxunpounds for 
addition to salt according to the invention^ in- 
dude ammonium ferric dtrate, ammonium 
ferric tartrate and ammonhim ferric glucon- 
ate. 

The additive should preferably be distri- 
buted as uniformly as possible over the total 
crystal surface of the sah since in thi? way 
a Tninimal quantity of the compound will pro- 
duce the desired effect. For this reason, it is 
convenient to add an aqueous solution of the 
additive to the crystalline sodiinn chloride 
and this can advantageously be carried out 
either by atomising the solution onto salt 
which has been separated from the nKrther 
liquor, and is either in the wet or dry state, 
or by aHfitTig the additive to tiie crystalline 
sak while still suspended in the mother liquor 
followed by any convenient separation process. 

The additive used according to tise inven- 
tion can, as stated sbavta be employed in 
extremely small quantities so that' ^t of re- 
iduced caking tendency may be obtdped in 
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hi^ purity. In general, there is an optimum 
quantity ^ die additive lequircd to produce 
the maximum e&ct in a given-wei^t o f salt , 
flirfi mig h this is found to vaxy to some extent 

5 whh the grain size of die sah crystals. For salt 
of dystal size approzimatBly 0.3 mm., v?e 
have found that these optimum quantities lie 
generafly between 0.0001 and 0.002% of the 
wdght of sodium chloride. In many cases, 

10 quantiti^ of the additive as low as 0.00002% 
may be effective in reducing caking where 
storage conditions are fevourable, al&ough 
iwith very low percentages it is essential that 
the additive be uniformly distributed over 

15 the total crysta l surface of the salt. Indeed, if 
uniform distribution is not obtained, increased 
quantities of the additive may be necessary. 

When the quantity of the additive per unit 
cr^tal surface is calculated, it is rather sur- 
. 20 prisingly found that, if completely uniform 
coverage were possible, there is often insuffi- 
cieErt: adgoiijed material to cover completely 
the crystals "with a mono^nokcular crystalline 
layer. In other words, since completely urn- 

25 form coverage is scarcely attainable, the crys- 
tal suxf^ is not necessarily completely 
covered by the added compound. 

A major advantage of the present process 
is* tKatj giace the compounds employed are 

30 water-soluble, the sah, on dissolution in 
water, gives a dear solution. 

The salt produced by the present process, 
although possessmg a reducing coidency to 
caking, may not necessarily be sufficiently frec- 

35 (flowing and it is, therefore, often advantageous 
to add to salt prepared by the present process 
one or more ci Ae customary salt additives, 
for example, magnesium carbonate. 

In order that thie invention may be well 

40 understood, we give the followis^ examples by 
way of iUustratioh only: — 

EX&MPIB 1. 

A scream of sah at SO**, moisture content 
of 0.1% and mean grain size of 0.01", is fed 

45 through a worm conveyor at a rate of 10 tons 
per hour and a 2.0% solution of ammonium 
ferric citrate is atomised onto the stream at 
a rate of 1.7 gallons per hour. The salt is 
then cooled and dried. The average content 

50 of anmumium ferric dtzate is 15 parts per 
nnlCon. 

Example 2. 
A 2% solution of ammonium ferric citrate 
is atomised at a rate of 0.4 gallons per hour 
55 onto a stream of cold, dry salt fed through 
a worm conveyor at a rate of 2 tons per hour. 
WHAT WE CLAIM IS:— 
1. A process for reducing the caking ten- 
dency of crystalline sodium chloride in 'which 
60 there is added to cubically crystalline sodium 
chloride one or more complex compounds of 
iron in vphich die iron is complexed by bond^ 
ing throu^ an dxygen atom or atoms with a 
saturated aliphatic compound having from 3 



to 6 carbon atoms and containing two or more - 65 
carbosyl groups together with one or more 
hydro^ groiqffi. 

2. A process as claimed in Qaim 1 in which 
the aliphatic compound is tartaric, citric or 
glucomc add. ^ 70 

3. A process as claimed in Claim 1 or Claim 
2 in wi^/ch the iron is in the trivalent state. 

4i A process as claimed in any of the pre- 
ceding daims in which, where the number of 
acidic groups present in the complex salt 75 
exceeds the valency of the iron, the excess 
acidic groups are in salt-form with basic 
atoms or radicals. 

5. A process as claimed in Oaim -4 in 
which the basic radicals ars ammonium radi- 80 
cals. 

6. A process as claimed in any of the pie- 
ceding claims in ^ich the comples com- 
pound of iron is one or more of ammonium 
ferric citrate, ammonium ferric tartrate and 85 
smmomum ferric gluconate. 

7. A process as claimed in any of the 
preceding claims in which, the complex comr- 
pound is added to the crystalline socEum 
chloride in the form of an aqueous solution. 90 

8. A process as claimed in any .of the pre- 
ceding claims in which the quantity of comr 
plex compoimd added is such that its concen- 
tration in the dry sodium chloride . Is not less 
than O.00002?b by wei^t ^ . ^ 

9. A process as claimed in Oaim 8 in 
which the quantity of complex compound is 
sudi that the concentration in the sodium 
chloride is 0.0001% to 0.002%, the average 
crystal size of &e sodium chloride being 100 
approximately 0.3 mm. 

10. A process as claimed in* Claim 1 sub- 
stantially, as herein described* 

11. A process as claimed in Claim 1 sub- 
stantially as herein defined wldi reference to 105 
either of the exampte. 

12. Crystalline sodium diloride whenever 
produced by a process as claimed in any of 
the preceding claims. - 

13. Cubically crystalline sodium chloride 110 
the crystals of which carry at the surface one 

or more complex compoimds of iron in which 
the iron is complexed by bonding tiirough 
an oxygen atom or atoms with an alipharic 
compound having 3 to 6 carbon atoms and 115 
containmg two or more carboxyl groups to- 
gether with one or more hydroxyl groiqis. 

14. Crystalline sodium chloride as daimed 
in Claim 13 in which the organic compound is 
tartaric, citric or gluconic acid. . 120 

15. Crystalline sodium diloride a$ daimed 
in either of Claims 13 or 14 in wbich the 
complex salt is an ammonium ferric complex 
sah of a carbosylic add. 

16. Crystalline sodium chloride as daimed 125 
in Qaim IS in whidi the complex salt is 
ammonium ferric tartrate, citrate or gluconate. 

17. Crystalline sodium chloride as daimed . 
. in any of Claims 13 to 16 ui whidi the com- 
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plcx salt oimpnses at least 0.00002% by 
weight of the sodium diloride. 

18. Grystalline sodium chloride as daimed 
in any of Qaims 13 to 17, the average crystal 
size of which is approximately 0.3 mm. the 
complex sak comprismg 0.001 to O.O0Z%' 
by weight of iJie sodium chloride. 



19. Grystalline sodium diknide as claimed 
in Oaim 13 substantially as herein descr9>ed. . 
For the Applicants, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Kingsway House, 103, Kingsway, 
London, W.C2. 



PROVISIONAL SPECIFICATION 

Improvements in or relating to the Production of Non Caking 

Common Salt 



10 We, A. & R. Scott Limited, a British 
Company of West Mills, Golinton, Edinbingji, 
do heceby declare this invention V> be des- 
cribed in the following statement: — 
This invention is concerned widi improve- 

15 ments in or relating to tlie productkm of 
sodium chloride having a low tendency to 
cakmg in moist atmosphere. 

When crsrstalline sodium dilonde is stored 
in contaa with air, it is generally found 

20 that the crystals a^omerate or cake so that 
the product is no longer particulate and, where 
this property is undesirable, the caked salt has 
to be subjected to further processing. Tlus 
tendency to caldng is more pronounced in 

25 himiid atmospheres and may also be affected 
by temperature, pressure and storage time. 

Caking is generally recognised as depend- 
ing largely on the crystalline nature <k the 
salt, since an increase in the size and unifor* 

30 mity of the grains is found to reduce the ten- 
dency and cubic sah fonned by crystallisa- 
tion from deep solutions has notably naore ten- 
dency to cake than, for example, pan sah 
wfaidb is formed on the brine surface. 

35 We have found that die tendency of cubic- 
ally crystalline sodium chloride to caldng may 
be reduced if certain suitable additives are 
added to the solid crystalline salt. 

According to the present invention, there- 

40 fore, we provide a process for redudi^ the 
caking tendency of ciA>ically crystalline sodium 
chloride in which one or more suitable addi- 
tives as herein after defined is added to the 
solid salt 

45 The term " suitable additives *' as used in 
the present ^edfication means compounds 
of the following types: — 

1. Complex ^ts of iron in which the iron 
is completed by bonding to an oxygen atom 

50 or atoms. 

2. Sahs of the formulae 

M:;[V(CN):,NO] 

JVL,[Cr'(CN)5NO] 
M4[Mo"(CN):i(OH>.NO] 

55 M«[0>(CN).t 

Wherein M is an alkali metal or anmionia 
ion. Preferred addiiaves of type 1 are ammo- 
nium ferric citrate, ferric ammonium tar- 
trate, ferric ammonium sucrate, ferric ammo- 

60 nium gluconate. Preferred additives of type 
two are &ose of the stated formulae wherein 



M is sodium or potassium paiticuiaxly the 



K^V(CN)i,NOH,0 g.eS. 1959, 1632) 
KaQ^^a^^NOH^O g.CS. 1959, 872) 65 
K^o\CN)XOiBQbNO Q.aS. 1959, 872) 
and 

K«[Co(CN)5ji a.A.eS. 1951, 73, 5710). 

The additive should preferably be dis^i- 
buted as uniformly as possible over the total 70 
crystal surface of the salt $ince in ^as way 
a minimal quantity of the compound will 
produce the desired effect. For this reason, it 
is convenient to add an aqueous solution of 
the additive to the crystalliite sodium chloride 75 
and this can advant^eously be carried out 
either by atomising the solution onto salt 
i^ch has been separated from tlie mc^er 
liquor, and is either in the wet or dry state, 
or by adding the additive to the aystalHne 80 
salt while stiU suspended in ^e modier liquor 
folkwed by any convenient separation pro- 



Tbe additrves used according to the in- 
vention can, as stated above, be employed in - 85 
extremely snmll quantities so that salt of re- 
duced caking tendency may be obtained in 
hig^ purity. In general, there is an optunum 
quantity of the additive required to produce 
the maximum effect in a given weight of salt, 90 
although this is found to vary to some extent 
iwith grain size of the sah crystals. For 
salt of crystal size about 0.3 nam., we have 
found that these optimtim quantiries lie gener- 
aUy between 0.0001 and 0.002% of the 95 
wdg^ oi soitium chloride. In many cases, 
quantities of lJ»e additive as low as O.OD002% 
may be effective in reducing caking where 
storage conditions are favourable, ahhouyg^ 
with very low percentages it is essential llrat 100 
■the additive be uniformly distrftuted over 
the total crystal surface of the sah. Indeed, if 
uniform distribution is not obtained, increased 
quantities of the additive may be necessary. 

When the quantity of the additive per umt 105 
crystal surface is calculated, it is rather, sur- 
prisingly found that, if completely uniform 
coverage were possible, there is often insufiO- 
dent adsorbed material to cover completely 
the crystals with a mono-molecular cry^alline 110 
layer. In other words, since completely uni- 
form coverage i$ scarcely attainable, the ays- 
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tal surface is not necessarily completely 
covered by the added compound. 

A major advantage <rf the present process 
is that, since the compounds employed are 
•water-soluble, the salt, on dissolution in mter, 
gives a clear solution. 

The . salt produced by the present pro- 
cess, ahhougli possessing a reduced tendency 
to caidn& may not necessarily be suffidcndy 
fzeenflowing and it is, tiierefore, often ad- 
vantageous to add to salt prepared by tiie 
present process one or more of the customary 
salt additives, for example, mt^esium car- 
bonate. . * 11 

In order that ibe invaition may be well 
understood, we give the following examples 
by way of illustration ouUfi — 

BXAMPIf 1. 
A stream of salt at 80**, moisture content 



of 0.1% and mean gram size of 0.01", is fed 
thiough a worm conveyor at a rate of 10 
tons per hour and an 2.0% solution of ammo- 
nium ferric citrate is atomised onto the 
stream at a rate of 1.7 gallons per hour. The 
salt is then cooled and dried. The average 
contents of ammonium ferric citrate is 15 
parts per million. 

Example 2. 
A 2% solution of K,V^{CN),NOH.O is 
atomised at a rate of 0.4 gallons per irour 
onto a stream of cold dry salt fed through a 
worm conveyor at a rate of 2 tons per hour. 

For the Applicants, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Kingsw^ House, 103, Kingsway, 
I^ndon, W.C2. 
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